Then, the series Σc v e z * x is called the Cauchy Exponential Series (CES) of / with respect to Q(z). If z v is of multiplicity m, then c v is a polynomial in x of degree at most m -1; if the poles are all simple, with residue λ v at £ v , we may write (1) c
y = \[ f(t)e-*dt
Jo and {c v }, independent of x 9 are called the CE constants. Let C p : I z \ = r p be an expanding sequence of contours, none of which passes through a pole of Q(z). Suppose C p contains n p poles of Q(z). Then, Denote by C£, C~ the parts of C p lying in the right, left half-planes respectively. If Q(z) is approximately unity on CJ, and is small on C p , in the sense that ( 
2) ί (Q(z)-l)dz\\
uniformly in [0, 1] , and so the sums I p behave somewhat like the partial sums of a Fourier series (F.s.). Indeed, when Q(z) = e'/e' -1 the CES is the F.s. of /.
In this paper, we shall suppose that
where a(z), b(z) are relatively prime polynomials of degree n, and that all the poles are simple. This case was investigated first by Fullerton ([1] , 1-34), using a less convenient notation. The large zeros of G(z) approximate to those of e z -c, where
i.e. to the points {ζ + 2πpi}, ζ being the principal value of log c.
Hence there is a δ, 0 < δ < 2ττ, such that if r p = 2pπ + δ, each point of C p is at a distance greater than a positive constant from the zeros of G(z) and of e z -c. This enables us to prove 
of f(t)e-S'.
We next show that there are n relations connecting the CE constants. Finally, the question arises whether it is possible to generalise the function Q(z) given by (4), so that the CES of / is uniformly equiconvergent with a F.s. The functions
where (x(z), β{z) are polynomials of degree n, are obvious generalisations. As Rez-> co, P(z) tends to a number a*! ^ 0; as Rez-+ -co, to α> 2 Φ 0. Suppose α) 2 ^ α> 2 , and define then Q x (z) satisfies (2), (3) . If the CES of / with respect to Q x (z) is uniformly equiconvergent in [0,1] with e ζx multiplied by the F.s. of f(t)e-t\ for each fe L(0,1), then
We omit the proof.
2* Proof of Theorem 1 Φ In (4), write
By the choice of C p , there is a positive constant A such that, on C Pf
Further, by (5), 
as p -> , uniformly in [0, 1] , and this completes the proof.
3* The proof of Theorem 2 will depend upon
Proof. Define C+, C~ as in § 1; then, for r = 0,1, , n -1, (8) as
This proves the lemma.
V -
6. Proof of Theorem 3. We have ΣΓ=iC v iδ v = 0 for every sequence {c v } of CE constants, i.e. , n -1, {L r ,p} converges, to α r say. Letting p -> î n (11), we have the result. 7* To prove Theorem 4, we require three lemmas. " .
The symmetric polynomial -a(y)b(x) x -y
can be expressed in the form r=--0 where P r (ίc) is a polynomial in a; of degree at most n -1. Then, Σ «*Pr k This is zero for each μ${l, " , n, p] if
Pr(Zp) + Σ Wz k )
= 0 (r = 0,1, , n -1) , which happens if^ + Σ δ& = 0 (r -0,1, . ., n -1) .
Since this system of % linear equations for the unknowns δ l9 , δ n is regular, the lemma follows. = o(l) asp->o , and {M r , p } converges, to σ r say, for r = 0, 1, , n -1, we obtain (7).
COROLLARY. Given the constants c n
LEMMA 7. // the series ΣvU ^v is convergent, then
WO.
Proof. By a classical result, it is sufficient to show that so that we have (7) for v -1, and the proof is complete.
In conclusion, the authors wish to express their gratitude to Professor S. Verblunsky of Belfast, for his helpful criticism and advice. Mathematical papers intended for publication in the Pacific Journal of Mathematics should by typewritten (double spaced). The first paragraph or two must be capable of being used separately as a synopsis of the entire paper. It should not contain references to the bibliography. Manuscripts may be sent to any one of the four editors. All other communications to the editors should be addressed to the managing editor, Richard Arens, at the University of California, Los Angeles, California 90024. 50 reprints per author of each article are furnished free of charge; additional copies may be obtained at cost in multiples of 50.
The Pacific Journal of Mathematics is published quarterly, in March, June, September, and December. Effective with Volume 13 the price per volume (4 numbers) is $18.00; single issues, $5.00. Special price for current issues to individual faculty members of supporting institutions and to individual members of the American Mathematical Society: $8.00 per volume; single issues $2.50. Back numbers are available.
Subscriptions, orders for back numbers, and changes of address should be sent to Pacific Journal of Mathematics, 103 Highland Boulevard, Berkeley 8, California.
Printed at Kokusai Bunken Insatsusha (International Academic Printing Co., Ltd.), No. 6, 2-chome, Fujimi-cho, Chiyoda-ku, Tokyo, Japan.
PUBLISHED BY PACIFIC JOURNAL OF MATHEMATICS, A NON-PROFIT CORPORATION
The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
